wards, ranked highly by Poisson probability, for each of the disease categories. The size of the shaded areas on the maps reflects only the geographical size of the ward concerned.
Discussion
The analysis of the incidence data has been carried out using the 1981 census data for total childhood population. There is clearly a source of error here in that the population of children has undoubtedly changed over the past 15 years. However, the purpose of this paper is to demonstrate the breadth of the variation in incidence which is possible when considering very small areas. It is felt that this would not be materially altered by changes in population that may have taken place, although the rank order of the wards may change. Further work is in hand using the 1971 and 1981 census tracts. Seascale, which ranks first by Poisson probability for all lymphoid malignancies, is the village closest to the Sellafield nuclear reprocessing plant. However, it is by no means unique as the only ward with an apparently excessive rate of childhood malignancy. The others, as can be seen from the figures, are scattered throughout the region. The excess is not confined to coastal areas of Cumbria. The highest rate of lymphoid malignancy is in Whittingham, a village in North Northumberland, where there were two children with leukaemia out of a total childhood population of only 144, this being 31 times the A W Craft, S Openshaw, and J M Birch regional incidence. For all childhood cancers the ward with the highest incidence is Elsdon, a village in Northumberland, M hile that ranked first by the Poisson probability statistic is Monkseaton, part of an urban area of North Tyneside on the Northumberland coast. For brain tumours, the second most common malignancy in childhood, there is a similar scatter of "highly ranked" areas throughout the region.
Reports of clusters of leukaemias and lymphomas in the literature have been numerous but the significance of these isolated clusters cannot be evaluated.7 With rare diseases such as leukaemias and lymphomas some clustering will occur by chance. In 1968, in an analysis of the significance of leukaemia clusters,8 it was concluded that "seemingly high concentrations of cases could be generated by overzealous statistical manipulation". From the present data it can be seen that many small areas of the Northern Region could be claimed to have an excessive rate of childhood cancer. Equally, there are areas with an exceptionally low incidence. These variations in distribution are almost certain to occur in a group of diseases with an average incidence of 106 per million total population.
At present we know of no aetiological factor that could account for the apparent excess of cases in Seascale and other villages throughout the Northern Region. The dose of radiation to which the population of Cumbria is apparently exposed, including normal background radiation,9 is well within prescribed safety limits and is less than normal background radiation levels in other parts of Great Britain. There is no recognised association between the level of background radiation and the incidence of childhood cancer, and comparisons between leukaemia incidence at all ages in areas with different levels of background radiation have failed to demonstrate any correlation."0
The Black Committee1 concluded that although there did appear to be an excess of cancer in young people in Seascale and the surrounding Millom Rural District, this could not be accounted for by exposure to environmental radiation. They urged further geographical analysis using more accurate population data and also looking at age specific incidence rates. It is hoped that further work along these lines can be performed and an analysis carried out on data from the other registries to determine whether the spread of variation in incidence rates is similar.
Further studies to search for aetiological factors are also indicated, and this may be aided by identifying areas with an apparent high incidence and then looking for common environmental factors in these areas.
